Iodine is a nutrient contributing to the development of the central nervous system. To assure a sufficient iodine intake, iodine fortification of complementary food (CF) is recommended. We describe the current fortification practice of commercial CF and formula in Germany as an example for other European countries, based on a market survey conducted in autumn 2008. In addition, we estimated the iodine intake of an 8-month-old infant, fed one portion of milk and three complementary meals per day. All formulae were fortified with iodine, and half of CF products. Iodine concentration varied depending on product groups. A partially breast-fed infant getting homemade CF reached less than 50% of the recommended iodine intake. Using infant formula and commercial CF, the recommended intake was exceeded by 39 or 100%, depending on which products were chosen. A well-balanced fortification of commercial CF, including pure infant cereals, would be required to ensure an adequate iodine supply.
Iodine is a nutrient essentially contributing to the normal development of the central nervous system (Zimmermann, 2007) . For this reason, iodine supplementation during pregnancy is necessary in iodine-deficient countries to prevent mental defects in the unborn child (Berbel et al., 2007) . After birth, infants are recommended to be fully breast-fed for around 4-6 months (Agostoni et al., 2008) . If breast feeding is not possible, a commercial infant formula is the best alternative. During this period of continuous cortical maturation (Berbel et al., 2007) , milk is the sole source of nutrition and the iodine concentration of breast milk or formula, respectively, determines the iodine supply of the child. Although the iodine content of breast milk strongly varies depending on maternal diet and supplement use (Andersson et al., 2007; Untoro et al., 2007) , the iodine content of formula is regulated by an EG-directive (10-50 mg/100 kcal, that is, 6.5-32.5 mg/100 ml (Commission of the European Communities, 2006a)).
At the age of 4-6 months, complementary food (CF) should be introduced (Agostoni et al., 2008) , and the contribution of milk in the diet decreases. Since plant foods are poor in iodine and the use of iodized table salt during the first year of life is undesirable, infants from 4 to 6 months onwards are at increased risk for insufficient iodine intake. This leads to the recommendation that children aged 7-24 months of age should be given either a supplement or CF fortified with iodine (Untoro et al., 2007) . In the European Union, the maximum iodine content of commercial infant food is determined by a Commission Directive (35 mg/100 kcal in the ready-to-use product; (Commission of the European Communities, 2006b)), but no minimum iodine content is stated. Up to now, an overview on the actual iodine fortification practice of commercial CF in Europe is lacking.
Therefore, in this paper we describe the current fortification practice of commercial CF in Germany exemplary for other European countries, based on a market survey conducted in autumn 2008. In addition, we calculated the iodine intake of an infant fed commercial CF assuming a diet as recommended in the German Food Based Dietary Guidelines for infants. In these guidelines, which are almost in accordance with the recent ESPGHAN committee on nutrition commentary on complementary feeding (Agostoni et al., 2008) , complementary feeding starts with a meal of mashed vegetables, potatoes and meat. Month after month, a porridge of milk, cereals and fruits, followed by a cereal fruit porridge with addition of fat is recommended.
Iodine is ingested in a variety of chemical forms. Most ingested iodine is reduced in the gut and absorbed almost completely. Iodate, widely used for fortification, is rapidly reduced to iodide and completely absorbed (Institute of Medicine, 2000) . Therefore, it was not necessary to take into account differences in absorption rates.
For the survey, we contacted 11 producers of baby food and asked for data of iodine fortification and concentration in their products. Ten producers made their product data available. Products were selected only if they complied with the German infant feeding recommendations (N ¼ 305): Infant formula and follow-on formula, baby menus and junior menus containing vegetables and meat (jars), milkbased porridges (powder to be prepared with water or readyto-eat jars) and fruit-cereal-porridges (jars). As feeding of fish during the first year of life is not common in Germany, only one fish-menu was available, which was not included in the evaluation. Table 1 shows the product characteristics. Here, 64% of all products were fortified with iodine, 100% of formula and 51% of CF. Both infant and follow-on formula had an identical minimum content of 7 mg/100 g, but follow-on formula had a higher variation of iodine content with median and maximum content above the infant formula.
Commercial CF was fortified in varying degrees: Most milk-cereal-porridges were fortified, but less menus and fruitcereal-porridges. For menus, only iodized table salt was used for fortification, resulting in lower iodine concentrations than fortified cereal-porridges. Highest variation of iodine content was found for fortified milk-cereal-porridges.
The estimated iodine intake during the complementary feeding period varies considerably with respect to the feeding regimen (Table 2 ). Iodine intake was lowest for infants who were breast-fed and give home-prepared CF, assuming iodine concentrations in breast milk of 6.4-9.1 mg/100 g; (Manz, 1998) . They reached less than 50% of the recommended intake for this age (90 mg/day; (Andersson et al., 2007) ). Using infant formula and commercial CF, the recommended intake was exceeded by 39 or 100%, depending on which products were chosen. Choosing products with the respective maximum iodine concentration, the intake level beyond which no added health benefit can be expected (180 mg/day; (Andersson et al., 2007) ) is reached, but the amount is below the upper level of iodine intake (140 mg/kg body weight and day; (FAO/WHO, 2002) ).
Milk, that is, breast milk, formula, and milk form porridge, has the highest impact on iodine intake during complementary feeding. Therefore, the iodine supplementation during lactation must be further encouraged (Berbel et al., 2007) . Recommended iodine intake: 90 mg day À1 (Andersson et al., 2007) . a Scenario 1: breast milk and home-made food; scenario 2: infant formula and commercial complementary food (median contents); scenario 3: follow-on formula and commercial complementary food (maximum contents). b Assuming an iodine content of breast milk without and with iodine supplementation between 6.4 mg/100 g and 9.1 mg/100 g (Manz, 1998) .
c Prepared with cow milk (7 mg iodine/100 g).
Iodine fortification in complementary food U Alexy et al
Studies on the prevalence of iodine supplementation during lactation are rare. Iodine intake of infants fed with homemade CF is likely to be insufficient. To help parents who wish to feed their infants in this way to achieve better iodine content in home-prepared foods, the food industry should be strongly encouraged to develop pure infant cereals fortified with iodine. In this way, the iodine content of homemade cerealporridges could be increased. Otherwise, a daily dose of iodine supplementation would be required (Untoro et al., 2007) .
In Germany, most parents use commercial CF at least partially. The feeding of commercial CF can assure an iodine intake in the range of reference values, provided that iodinefortified products are used. Especially milk-cereal-products were often fortified and yield appropriately high amounts. However, at least on the German market almost all iodinefortified milk-porridges contain added sugars. As added sugar intake during infancy and early childhood is suspected to habituate to sweeter versions of foods (Leathwood and Maier, 2005) and added sugars dilute the nutrient density of the diet (Alexy et al., 2003) , such ingredients are redundant and should be avoided.
As up to now, only half of the commercial CF in Germany is fortified with iodine, infants fed unfortified commercial CF are susceptible to inadequate iodine intake. A wellbalanced fortification of commercial CF is necessary to ensure an adequate iodine supply so that our youngest reach the full potential of their mental capabilities. For Germany, fortification of cereal-based complementary products, especially pure infant cereals, would be required, to ensure an adequate iodine intake for almost all infants.
